Structure and metabolism of multiple heparan sulphate proteoglycans synthesized by the isolated rat glomerulus.
Metabolism of biosynthetically [35S]sulphate-labelled heparan sulphate proteoglycan (HSPG) was studied in the isolated glomerulus. Chromatography and electrophoresis resolved HS into 5 components, designated HS1a, HS1b, and HS2 to HS4 in order of increasing Kd. Both HS1a (250 kDa) and HS1b (130 kDa) are present in the glomerular basement membrane and have glycosaminoglycan chains of 25-45 kDa. Chemical analysis of glycosaminoglycan chains indicated a similar content of 50% N-sulphation and 30% 6-O-sulphation on the hexosamine residues of all HSs, with the remaining 20% of sulphate likely at the 2-O-position of uronic acid residues. By pulse-chase analysis, the basement-membrane fraction was found to have a half-life of residency in the glomerulus of 37 h. Both HS1a and HS1b are mainly released intact into the medium and are not further broken down in that compartment. In contrast, HS2 is almost completely released into the medium immediately after synthesis and is not normally recovered from the tissue. It is a 90-kDa HSPG with a hydrophobic core protein and glycosaminoglycan chains similar in size to those of HS1. In addition to these larger PGs, HS3 and HS4 represent glycosaminoglycan chains with little or no core protein. HS1a, HS1b and HS2 were iodinated and deglycosylated. Each has a 30-kDa core protein in addition to 18 kDa of chondroitinase ABC- and nitrous-acid-resistant O-linked carbohydrate. This suggests the possibility of a single core protein with variable glycosylation and destination. HS1a has 5-6 glycosaminoglycan chains, HS1b 2-3 and HS2 1-2. We propose that basement-membrane HSPG (HS1a and HS1b) and a related, underglycosylated secreted HSPG (HS2) are the major HSPGs synthesized by the isolated glomerulus. Other molecular species may represent discrete steps in the turnover of basement-membrane HSPG.